Objective: Evaluate the impact of a grab-and-go component embedded within a larger intervention designed to promote School Breakfast Program (SBP) participation. Design: Secondary data analysis. Setting: Rural Minnesota high schools. Participants: Eight schools were enrolled in the grab-and-go only intervention component. An at-risk sample of students (n ¼ 364) who reported eating breakfast #3 d/wk at baseline was enrolled at these schools.
INTRODUCTION
A growing body of research documents the importance of eating breakfast for adolescent health and academic success. [1] [2] [3] Eating breakfast provides an opportunity to improve overall nutrient intake and has been linked to higher adolescent consumption of healthful dietary components such as iron, fiber, and calcium. 2, 3 Young people who consume breakfast tend to have better mental health and lower risk of overweight. 1, 3, 4 Furthermore, there is evidence that skipping breakfast has a detrimental impact on alertness, attention, memory, problem solving, mathematics, and other aspects of cognitive performance. 1 Participation in the US Department of Agriculture School Breakfast Program (SBP) is therefore likely to promote academic achievement and has been linked to fewer psychosocial problems and reduced absenteeism. 1 Despite the many benefits of eating breakfast, this meal is frequently skipped by a high percentage of US adolescents. National surveillance data indicate that approximately 6 out of 10 high school students do not eat breakfast every day and 14% of young people this age skip breakfast most or all days of the week. 5 The prevalence of skipping breakfast is disproportionately high among older adolescents and marginalized groups of young people such as adolescents in lower-income households and those who identify with an ethnic or racial background other than non-Hispanic white. 1 For example, the prevalence among high school students of skipping breakfast on most days is 12% for non-Hispanic white adolescents, 15% for Hispanic adolescents, and 18% for black adolescents. 5 Little is known regarding how the eating behaviors of rural adolescents compare with those of their urban counterparts 6 ; however, the prevalence of overweight is greater among rural students, and related research showed that rural schools were less likely than urban ones to report having strong policies and practices to promote healthy eating behaviors. [7] [8] [9] Promoting participation in the SBP has particular potential to reduce existing disparities in adolescent nutrition and academic outcomes. Although low-income adolescents and those in families with parents who have lower levels of education are more likely to skip breakfast, these groups of young people may be more likely to eat a no-cost or low-cost breakfast at school. [10] [11] [12] [13] The SBP is an underused food support program; just over half of students who received a free or reduced-price school lunch also participated in the SBP. 14 Because federal regulations require that a balanced selection of healthful foods be provided as part the SBP, it also represents a source of breakfast food guaranteed to provide key nutrients. 15 There is a need to evaluate interventions to promote SBP participation that are feasible for implementing in rural schools with potentially limited existing resources to promote healthy eating and incorporate strategies relevant to low-income and ethnically/ racially diverse young people.
Lack of time to eat breakfast before the start of classes and lack of appetite in the morning are common barriers to SBP participation among diverse groups of young people. 16, 17 Recommended strategies for addressing these barriers and promoting SBP participation are allowing students to purchase breakfast from a grab-and-go style cart later in the morning and eating breakfast outside the cafeteria. [18] [19] [20] Evaluation efforts suggest that these strategies were feasible and well accepted, [21] [22] [23] [24] but most evaluations to date have been out in elementary schools and middle schools, and few evaluations have been carried out in rural areas. 18, 19, [23] [24] [25] The current study was designed to build on existing findings by evaluating the grab-and-go component of an intervention for rural high schools and guide the efforts of schools lacking financial resources to implement a more intensive, multicomponent approach such as the full Project BreakFAST intervention. 25 The full-intensity Project BreakFAST intervention used multiple approaches to increase student access to school breakfast and address normative and attitudinal beliefs using SBPfocused marketing. 25, 26 The first aim of the current study, which focused on implementing the grab-and-go component of Project BreakFAST, was to examine the impact of its implementation on school-level changes in SBP participation. The second aim was to examine the impact of the grab-and-go component among students with irregular breakfast habits, to assess whether changes in SBP participation were related to eligibility for free or reduced-price school meals and ethnicity or race. In addition, the researchers compared the impact of the grab-and-go component on schoollevel participation in the SBP with the impact of the full-intensity and more resource-intensive Project Break-FAST intervention approach to promoting breakfast consumption.
METHODS

Study Design and School Randomization
This secondary analysis used data from Project BreakFAST (Fueling Academics and Strengthening Teens), a grouprandomized trial aimed at increasing SBP participation through implementing policy and environmental supports in rural Minnesota high schools. 26 A convenience sample of 16 schools was recruited through an open invitation posted on the Minnesota School Nutrition Association website and electronic mailing list. Several informational webinars were also conducted for school personnel (eg, principal, food service director) who responded to the invitation. Schools were evaluated for study inclusion based on their location outside the 7-county metropolitan region; not having a grab-and-go reimbursable school breakfast option; and having low participation (<20%) in the SBP. Further consideration was also given to enrollment size (>500 students) and the ethnic and racial composition of students (at least 10% identified as Hispanic or a race other than white).
Eight schools were randomly assigned to implement the full-intensity intervention; the remaining schools were asked to implement only the grab-and-go component on a delayed schedule. For logistical and budgetary reasons, schools were also divided into 2 implementation waves before random assignment (although 3 additional schools were recruited after randomization for wave 1 but before randomization for wave 2). 26 Implementation was carried out in waves aligned with successive school years. Four wave 1 schools implemented the full-intensity intervention during the 2013-2014 school year whereas the 4 other wave 1 schools served as a control condition during 2013-2014 and then implemented the grab-and-go component during the 2014-2015 school year. Likewise, 4 wave 2 schools implemented the full-intensity intervention in 2014-2015 whereas the 4 other wave 2 schools served as a control condition during 2014-2015 and then implemented the grab-and-go component during the 2015-2016 school year. Additional details of the design and randomization process are published elsewhere. 26 The University of Minnesota Institutional Review Board Human Subjects Committee approved all study procedures. A memorandum of understanding was developed with each school to outline roles and responsibilities and was signed by the principal, food service director, and principal investigator of the research team before randomization.
At-Risk Student Sample
A cohort of students with irregular breakfast habits was also enrolled in Project BreakFAST. All ninth-and 10th-grade students enrolled in the participating schools were asked to complete a brief screening survey to determine eligibility for participation unless they were absent on the day when data collection took place. Of the 5,767 students who completed the screening survey, 2,512 students were determined to be eligible based on proficiency in English, having access to a telephone, typically being present at the beginning of the school day, and eating breakfast on no more than 3 days per school week. Parents of eligible students were notified and asked to contact the study team within 10 days if they did not want their child to participate. Project Break-FAST then invited for participation 50-75 randomly selected students from each school from the eligible sample who had parental consent; students who identified as Hispanic or a race other than white were oversampled to meet an enrollment goal of 30%. A total of 904 students provided informed assent, including 364 students who were enrolled at 1 of the grab-and-go component treatment schools. Additional details of the consent and assent process were previously published elsewhere. 26 
Description of Full-Intensity Intervention and Grab-and-Go Component Treatments
Project BreakFAST primarily focused on environmental factors in the high school setting that potentially mediate student intention to eat school breakfast.
Intervention components included (1) facilitating increased availability and accessibility of the SBP through school-wide policy and practice implementation; (2) providing opportunities for positive interactions that encourage school breakfast with social support and role modeling from peers and teachers; and (3) addressing normative and attitudinal beliefs through a school-wide SBP marketing campaign. Availability and access were addressed by implementing a graband-go style cart before school or a second-chance breakfast line located in a high-traffic area. Each school was provided with $5,000 to implement this change to its program along with training by University of Minnesota Extension staff on best practices for providing school breakfast. The Minnesota Department of Education and Extension developed the training for foodservice directors and principals collaboratively to ensure the promoted strategies would support regulatory compliance and integrity; however, not all schools received the same form of training and extent of support for implementation. Most participating schools received a face-to-face training session, but the training for wave 2 grab-andgo component schools was prerecorded. Implementation support from Extension staff was proactive and more extensive for full-intensity intervention schools than for schools assigned to implement only the grab-and-go component on a delayed schedule. Positive interactions were addressed through the development of school policies. If a policy allowing students to eat breakfast in the hallway was not already in place, schools were encouraged to implement such a policy and also to allow eating breakfast in some classrooms when appropriate. In addition, teachers and school staff were asked to encourage the breakfast program. Norms and attitudes involving breakfast were addressed through support for school-wide marketing campaigns. Campaigns were developed at a cost of approximately $4,000 by a community partner that worked with a group of students at each fullintensity intervention school to design promotional materials; however, this component was not included as part of the grab-and-go component. To document fidelity to the full-intensity intervention, trained measurement staff collected process measures during 4 unannounced school visits. Process measurement visits occurred during breakfast service to allow fidelity checklists to be completed; tracking forms were used to document communication and promotional strategies. The theoretical and best practicesdriven intervention model, implementation, and process measures were previously addressed in more detail elsewhere. 25, 26 All intervention and training materials are also available on the project website. 25 
Measures
Participation in SBP. The targeted outcome, participation in SBP, was measured by collecting records from each school across 3 school years. For full-intensity intervention schools, time 1 data were collected to represent baseline participation among all incoming ninth-and 10th-grade students during the school year before the intervention; time 2 data were collected to represent participation among 10th-and 11th-grade students during the school year the intervention was implemented; and time 3 data were collected to represent participation among 11th-and 12th-grade students during the school year after implementation. For grab-and-go component schools, there were 2 school years of baseline measures (times 1 and 2) and time 3 represented the school year of when the intervention was implemented. The deidentified administrative records that were collected for each student enrolled at a school included the number of attendance days and the number of days when school breakfast was purchased. Using this information, percent SBP participation for an individual student in 1 year was defined as the proportion of days of attendance when a student received a fully reimbursable school breakfast. School-level mean percent SBP participation was then summarized as the average of individual student participation for students enrolled for at least 30 days of the school year. Individual student-level participation for the cohort of students with baseline irregular breakfast habits was likewise measured.
Other measures. The researchers examined characteristics of students enrolled at participating schools as covariates in analytic models. Administrative records collected from each school included grade level, eligibility for free or reduced-price school meals, ethnicity and race, and absences for students in the cohort sample and all other enrolled students. School-level summary variables were defined as percentages of students enrolled in 10th grade (as a proxy for age) who were eligible for free or reduced-price school meals, identified as non-Hispanic white, and were chronically absent (>10% of days enrolled).
Statistical Analysis
The researchers evaluated change in school-level SBP participation over time using linear mixed models. Models included a random intercept to account for the correlation among repeated measures within each school. Models also included the main fixed effect of time and school-level covariates, which were specifically wave assignment and percentages of students eligible for free or reduced-price school meals, non-Hispanic white students, students who were chronically absent, and students in 10th grade. Interactions between eligibility for free or reducedprice school meals and time and between ethnicity/race and time were examined. The researchers analyzed changes in each school year and each month of the school year. The impacts of the grab-and-go component and the full-intensity Project BreakFAST intervention on school-level SBP were compared using a linear mixed model that included fixed effects of treatment intensity group, time, and their interaction along with the same school-level covariates.
Change in student-level SBP participation over time was also analyzed using linear mixed models. Student-level SBP participation was log-transformed before fitting the model, because the distribution was right skewed. This model included the main fixed effect of time, the random effect of school, the wave assignment of the school the student attended, the student's eligibility for free or reduced-price school meals, ethnicity or race (non-Hispanic white or other), chronic absenteeism (yes or no), and grade level. Interactions between eligibility for free or reduced-price school meals and time and between ethnicity/ race and time were again examined for this model. Subgroup analyses were performed to examine whether the observed overall effect was different by eligibility for free or reduced-price meals (free or reduced-price or full-price meals) and ethnicity or race (non-Hispanic white or other). All analyses were conducted as intention-to-treat. The researchers performed analyses using Statistical Analysis Software (version 9.3, SAS Institute, Inc., Cary, NC). An a level of .05 and 2-sided tests were used to determine statistical significance. See Supplementary Data for additional information about the models.
RESULTS
Characteristics of Participating Schools and Students
Among the 8 schools that were assigned the grab-and-go component treatment, the average total enrollment for ninth and 10th grades was approximately 400 students at time 1. About half of enrolled students (47%) were female, 34% were eligible for free or reduced-price school meals, and nearly 83% identified their ethnic or racial background as non-Hispanic white. Chronic absenteeism: 92% of students missed <10% of school days. One school was located in a city, 4 were in communities classified as rural town fringe (ie, close to suburbs), and 3 were in more rural communities classified as small towns. Seven of the 8 schools chose to implement the graband-go component treatment and at time 3 had begun serving breakfast from a grab-and-go style cart before school or a second-chance breakfast line located in a high-traffic area.
The high-risk sample of students enrolled in 1 of the 8 grab-and-go component treatment schools was demographically similar to the overall population of students enrolled in grab-and-go component schools. Just over half of participants were female (55%), 35% were eligible for free or reduced-price school meals, and 78% identified their ethnic or racial background as non-Hispanic white. Most students (96%) were absent on <10% of school days.
The population of students enrolled in schools who were assigned to the full-intensity treatment was also demographically similar to those enrolled in grab-and-go component schools. As described elsewhere, 25 no significant differences were found between these groups regarding total enrollment, enrollment in ninth and 10th grades, eligibility for free or reduced-price school meals, ethnic and racial background, and chronic absenteeism.
School-Level Changes in SBP Participation
Analyses addressing the first research aim showed that there were increases in school-level SBP participation after implementation of the grab-and-go component treatment. There was an overall average increase in school-level SBP participation (Table 1 ) and greater participation in each month of the school year (Figure 1) . Participation in the SBP increased from 13.0% at time 1 to 22.6% at time 3 (P ¼ .03) and from 13.9% at time 2 to time 3 (P ¼ .02). At each time point, SBP participation tended to increase across the year from September to May, but mean SBP participation for each month at time 3 was higher compared with the same month at time 1. Results were similar when analyses were repeated for the subset of 7 schools that chose to implement the grab-and-go component treatment (data not shown).
Student-Level Changes in SBP Participation
Student-level analyses addressing the second research aim also showed that there were increases in SBP participation from time 1 to time 3 and from time 2 to time 3 among the group of high-risk students ( Table 2) . The researchers observed increases in SBP participation among the overall group of those who skipped breakfast and among subgroups of students defined by eligibility for free or reduced-price meals and ethnic or racial background. Among the overall group of those who skipped breakfast, there were statistically significant increases in mean SBP participation from 7.6% at time 1 to 21.9% at time 3 (P < .001) and from 10.0% at time 2 to time 3 (P < .001).
Although mean SBP participation among students eligible for free or reduced-price meals was higher at time 1 than among those paying full price (P < .001), increases of similar magnitude were observed for both groups after implementation of the grab-and-go component treatment. There was no significant interaction between eligibility for free or reducedprice meals and time (P ¼ .27). Participation in the SBP among students eligible for free or reduced-price meals increased from 13.9% at time 1 to 30.7% at time 3 (P < .001). Similarly, SBP participation among students paying full price increased from 4.3% at time 1 to 17.2% at time 3 (P < .001).
Time 1 mean SBP participation was lower among non-Hispanic white students than among students who identified with another ethnic or racial background (P < .001). However, increases in mean SBP participation were observed among both groups. There was no significant interaction between race and time (P ¼ .66). Participation in the SBP among nonHispanic white students more than tripled, with an increase from 6.2% at time 1 to 19.7% at time 3 (P < .001). Similarly, SBP participation increased among students who identified with other ethnic or racial backgrounds, from 13.0% at time 1 to 29.5% at time 3 (P < .001).
Treatment Intensity and SchoolLevel Changes in SBP Participation
The researchers designed analyses addressing the third aim to compare the impact of the grab-and-go component treatment with the impact of the fullintensity treatment. The interaction of time and treatment intensity group was statistically significant (P ¼ .03). Results showed the full-intensity treatment was associated with a larger shift in school-level SBP participation between times 1 and 2 as expected, but overall shifts from time 1 to time 3 were similar for the 2 treatment conditions at time 3 ( Figure 2) . Mean schoollevel SBP participation for schools assigned to the full-intensity treatment increased from 15.2% at time 1 to 21.1% at time 3 (change: þ5.9%). The positive shift in participation was similar to the increase in mean SBP participation for schools assigned to the grab-and-go component treatment (change: þ9.6%). Evidence of fidelity to treatment, including the implementation of grab-and-go service and marketing and communication strategies, is described elsewhere. 25 
DISCUSSION
This study described the impact of providing a grab-and-go service option on the SBP participation of rural high school students and examined whether the impact of this low-cost intervention was related to student characteristics. The results demonstrated that increasing access to the SBP and social support for eating breakfast are effective strategies for promoting student participation that offer great potential reach without high expense. The combination of these strategies was found to be similarly effective for students regardless of free or reduced-price school meal eligibility and ethnic or racial background. In addition, the results demonstrated that low-cost interventions may have a positive impact on SBP participation similar to that of more costly interventions that use professional marketing campaigns and intensive technical support for implementation. Although many lessons were learned in initially implementing the full-intensity treatment (eg, identification of vendors with whole-grain products, use of walkie-talkies by graband-go cart staff) and the grab-and-go component treatment schools benefited from these lessons, the grab-and-go component treatment schools did not receive extensive support for implementation beyond the Project BreakFAST training. The evaluation results are among the first to demonstrate quantifiably the success of an intervention designed to improve SBP participation among high school students. They may be useful to public health and school professionals seeking to build support for implementing similar strategies. 22, 27 The current study findings build on other research that has primarily addressed the feasibility of expanded breakfast programs [21] [22] [23] [24] and associated changes in SBP participation 22, [27] [28] [29] [30] among students in lower grade levels.
Previously reported common concerns regarding grab-and-go breakfast programs such as operating expenses, additional food waste, cleanliness, and student behavior problems may be barriers to implementation. [21] [22] [23] [24] Multiple studies have addressed these concerns by conducting process evaluations and documented conversations with school personnel that guided strategies for overcoming these potential problems. [21] [22] [23] [24] For example, 1 pilot study involving personnel at suburban high schools reported that most participants thought students were respectful of the process, no additional waste or trash was created, and minimal time and work were associated with the changes. 21 Similarly, an evaluation of a 9 AM inclass nutrition break program reported that 74% of teachers at 1 urban high school perceived benefits in terms of student performance and motivation whereas only 35% had concerns about messes created or that the snack would makes students hyperactive. 23 The researchers found only 1 previous impact evaluation study involving US high school students; it quantified the positive changes in SBP participation that occurred after implementation of a grab-and-go breakfast cart program after the start of class at a suburban high school. 22 This program for suburban students was launched in the fall; by the end of the school year, average daily SBP participation had increased by >400%. The effect size reported by the impact evaluation among suburban students is not directly comparable to the results reported here because the previous study reported on the percent increase in the total number of breakfast meals served per day whereas the current study examined the change in average individual student participation for students enrolled at least 30 days during the school year. It possible that the impact of serving breakfast after school began would be greater for participation among rural vs urban students, because students in rural areas often must travel a longer distance to school. 31 Strengths and limitations of the current study should be considered in interpreting the findings. Strengths included the use of administrative data to assess SBP participation, the focus on adolescents enrolled at rural schools, and the unique opportunity to compare intervention formats. The collection of administrative data eliminated the need to rely on students' selfreport of eating breakfast and the potential for recall bias. Furthermore, administrative data allowed the researchers to examine the impact of the intervention on SBP participation in each month of the school year and a Models are based on log-transformed percent School Breakfast Program participation. The overall sample model included a random effect of school and the following fixed-effect components (P): time (time 1 P < .001; time 2 P < .001; time 3 ¼ reference), wave assignment (wave 1 P ¼ .51; wave 2 ¼ reference), eligibility for free or reduced-price school meals (P < .001), ethnicity or race (P ¼ .64), chronic absenteeism (P ¼ .32), and baseline grade level (P ¼ .36). The P values presented in the table are adjusted values using the Tukey-Kramer method to account for multiple comparisons. The Akaike information criterion (AIC) for the overall model was 4,618.6; b Fit was also examined for the following subsample models: Students Eligible for Free/Reduced-price school meals (AIC ¼ 1,645.6), students not eligible for free or reduced-price school meals (AIC ¼ 2,987.9), students of non-Hispanic white race (AIC ¼ 3,601.0), and students of Hispanic ethnicity or a non-white race (AIC ¼ 1,012.3); c Time 1 represents the first baseline school year of participation for incoming ninth-and 10th-grade students; to determine if weather-related or other seasonal obstacles to accessing alternative food sources had a role, without overburdening participants with surveys. Nutrition and weight are priorities for improving the health of rural youth and few interventions designed to improve eating behaviors have been evaluated in rural school settings. 32 The delayed intervention design enabled a comparison of the impact of a high-intensity treatment that included a professionally developed marketing campaign and proactive technical support to the grab-and-go only component (without a professional marketing campaign or extensive staff support) among similar populations of rural secondary school students.
Despite the advantages of using administrative data to assess SBP participation, the reliance on administrative data did not allow for an examination of changes in the types of food and beverages consumed at breakfast, the frequency at which breakfast prepared at home or from other sources was eaten, or implications for overall dietary patterns. Few students self-reported having breakfast prepared at a fast-food restaurant (4%) or convenience store (5%) more than once per week at baseline; however, 5% of students reported buying breakfast this often from a vending machine or the school store, and more than half reported having breakfast at home. The lack of data on changes in eating breakfast from other sources precluded further investigation of changes in overall weekly breakfast frequency and the likelihood of eating multiple breakfast meals on a given day. The Project BreakFAST study was also not designed with the intent to compare the impact of the fullintensity intervention with the impact of the grab-and-go component alone; consequently, no assessment of SBP participation was completed in the year after implementation of only the grab-and-go component. Because postintervention survey data also were not collected from students who received only the grab-and-go component, it was not possible to examine whether students experienced changes in attitudes or beliefs regarding eating breakfast. Caution should be used in interpreting comparisons between SBP participation at full-intensity intervention and grab-and-go component-only schools, as well as in making generalizations to youth from other areas. The data were collected in 1 region of a Midwest state and it is possible the intervention impact may depend in part on the local accessibility of retail food stores and restaurants as alternative sources for getting breakfast.
IMPLICATIONS FOR RESEARCH AND PRACTICE
The results of this study demonstrated the potential for grab-and-go breakfast programs to contribute to better nutrition and academic outcomes for adolescents. Grab-and-go programs can be feasibly implemented outside the context of a resource-intensive intervention and are likely to be effective without large expenditures for marketing. Previous research has demonstrated that skipping breakfast has a negative impact on overall dietary intake and academic achievement. 1, 3 Because prior work has also documented that skipping breakfast is highly and disproportionately prevalent among nutritionally vulnerable populations of school-aged youth, the findings of the current study regarding the positive intervention impact for adolescents eligible for free and reducedprice school meals and of non-white race are of particular importance. 1 Public health and school professionals can use the results of this study to advocate for the implementation of programs designed to increase access to the SBP and social support for eating breakfast at school. In addition, the findings suggested the significance of conducting research to investigate the impact of grab-and-go programs on overall energy intake and dietary quality to inform the potential need for strategy refinements. Despite the improvement in SBP participation associated with the grab-and-go intervention described here, the average percent participation after implementation was low (22.6%) and there also remains a need for strategy refinements to increase SBP participation further. Next steps should specifically include investigating strategy refinements that may increase the relevance of grab-and-go programs for at-risk groups of students from low-income families and diverse ethnic and racial backgrounds. . Time 1 represents baseline participation among all incoming ninth-and 10th-grade students over 1 year before the intervention. Time 2 represents participation among 10th-and 11th-grade students during implementation of the intervention (full intensity) or the second baseline year of participation (grab-and-go). Time 3 represents participation among 11th-and 12th-grade students during the school year after implementation (full intensity) or the school year of implementation (grab-and-go). The model includes fixed effects of treatment intensity group, time, and their interaction along with the wave assignment, percentage of students eligible for free or reduced-price school meals, and percentages of students who identify as non-Hispanic white race, chronically absent, and in 10th grade.
